Introduction: Rural nurses face barriers and challenges in obtaining continuing education,
adds another competency challenge. Pediatric patients have very different diseases, injuries, and distinctive physiologic and emotional responses to illness and injury, requiring unique approaches to care compared with adults. Nurses who have the potential to work with pediatric patients must retain an appropriate level of expertise when caring for this unique population.
Nurses are uniquely positioned to observe and interpret the impact of systems, policies, and practices on patient care. In order for nurses to effectively lead efforts to improve patient care, they need educational opportunities on the topic of change and health care transformation. This type of work requires a new professional skill set that will allow nurses to be effective leaders of change. This skill set requires special training, which poses an issue for rural nurses since they practice in an environment that contains many barriers to educational and professional development.
In an attempt to grow staff nurses' leadership to optimize outcomes in their hospitals in abilities. Based on findings, they identified the specific educational needs of the staff nurses who care for pediatric patients. The TICC project included an educational needs assessment, development of education interventions based on the results of the needs assessment, and pre and post knowledge testing in order to measure the effectiveness of the educational interventions.
Integral to the process was engaging and empowering the hospital nurses to be part of the needs assessment process and the creation of educational interventions. This TICC project was piloted with the intention of using lessons learned to create a professional outreach program that could enhance pediatric nursing skills and competency for use in rural healthcare settings in Washington State. NWONE did not seek human subjects review for the project as it was an evaluation of the transformation project and was not a research project. The evaluation reported here was a secondary analysis of aggregated data with no identifiers or demographic information.
Purpose Statement
The purpose of this paper is to analyze the effectiveness of the TICC Project's educational and professional development interventions implemented in the rural hospital setting.
Conceptual Framework
The American Association of Critical-Care Nurses (AACN) Synergy Model for Patient
Care is a patient-centered model that concentrates focus on the needs of the patient, the competencies of the nurse, and the synergy created when those needs and competencies align (AACN, n.d. a). An important belief of this model is that the patient characteristics are essential to nurses, and nurse characteristics are essential to patients (Kaplow, 2003) . This model was originally formulated by a group representing the AACN to provide a theoretical framework for certified practice (Swickard, Swickard, Reimer, Lindell, & Winkleman, 2014) . Since its inception in the 1990s and publication by Dr. Martha Curley, the model has been applied to a variety of clinical and academic environments and used in various circumstances and for a range of purposes (Curley, 1998; Kaplow, 2003; Swickard et al., 2014) . The model seeks to define nursing beyond a set of tasks and instead describes nursing through more complex characteristics and competencies (Swickard et al., 2014) .
Synergy is a process that occurs when individuals interact in ways that promote positive outcomes. The core idea involved in the AACN Synergy Model for Patient Care is that the needs or characteristics of patients and families inspire and steer the characteristics or competencies of nurses (Kaplow & Reed, 2008) . When the needs of the patient are matched with the characteristics and skills of the nurse, synergy occurs and patient outcomes are optimized. See Figure 1 for a visual representation of the rural nurse patient synergy model.
Search Strategies
A literature search was conducted by using the computer databases CINAHL and PubMed.
The key words included "rural nursing", "continuing education", "professional development", and "pediatrics". The articles were assessed for applicability to the problem statement and purposes of the paper. The search yielded 20 articles from peer reviewed journals, most within the last eight years. (Costich, Fallat, Scaggs, & Bartlett, 2013) . The authors reported that about half of Kentucky healthcare facilities had most (≥85%) of the recommended sized catheters and endotracheal tubes. Rural facilities did not stock the smallest equipment sizes (i.e. of masks and endotracheal tubes) because of a reportedly low volume of pediatric patients, and less than 25% of responding hospitals had policies in place to guide pediatric Emergency Department 
Continuing Education Needs of Rural Nurses and Effective Education Strategies
Important continuing education topics. An investigation involving both novice and expert nurses (N = 106) who practiced in a rural setting revealed common feelings of unpreparedness regarding patient care, specifically in the areas of trauma, neurology and pediatrics (Molinari, Jaiswal, & Hollinger-Forrest, 2011 ). In the same study, nurses who felt unprepared to manage crises were also significantly more likely to report planning to move away from the rural setting (an indicator for nurse turnover) (p < 0.03). A similar study found that (Fairchild et al., 2013) . The nurses also identified continuing education topics, including drug therapy, physical assessment, medication administration, mental status assessment, communication skills, environmental safety assessment, and health history.
Continuing educational delivery strategies. Simulation is an increasingly popular mechanism to use in health professional continuing education, and is especially useful in rural
settings. An example is the American Heart Association Pediatric Emergency Assessment, Recognition, and Stabilization (PEARS) course. Registered nurses (n = 19) working in a metropolitan Magnet hospital, who participated in a PEARS course had a statistically significant improvement (p = .012) in respiratory-focused skill performance using the PEARS High Fidelity Simulation Modified Behavioral Check-off Tool compared to nurses (n = 14) who participated in the usual PEARS course (Bultas, Hassler, Ercole, & Rea, 2014) . Another example was a high fidelity simulation developed to increase nursing competency regarding pediatric respiratory distress assessment for nurses in a 58 bed rural hospital. Pre and posttest change demonstrated significant improvement in self-reported nursing competence and confidence (p= .000) following nurses' participation in the simulation exercise (Wodrich, Gilmartin, & Fink, 2013) . 
Educational Programs Aimed to Support Rural Nurse Continuing Education
Evaluating and learning from preexisting educational programs can help us understand how to plan and implement continuing education to most efficiently meet the needs of rural nurses.
The Emergency Nurse Partnership Program (ENPP) of West Virginia University (WVU) was created to bring continuing education to rural hospital emergency department nurses (Paulson, 1996) . ENPP Program members and WVU Hospital leaders collaborated with rural hospital staff and performed a needs assessment of priority staff learning needs, which led to the development and delivery of a specific curriculum for staff nurses on the topics of cardiology, drug calculations, medicolegal, pediatric respiratory disorders, trauma, and triage. Pre and posttests were used to assess change in nurse knowledge on the topics; pretest average was 63%, compared to average post test scores of 81%, documenting improved nursing knowledge.
Another successful program is the Partners in Nursing (PIN) program that was supported by a the RWJF and Northwest Health Foundations grant, intended to address issues related to the nursing shortage in local communities located in Maryland (Cottingham, DiBartolo, Battistoni, & Brown, 2011 
Intervention Design and Development
The TICC team started its work by developing and conducting two surveys. The first assessed provider's confidence in nurses' knowledge and competency with specific types of pediatric patient care, and the second assessed staff nurses' comfort level and knowledge of pediatric care. The TICC team evaluated survey data and identified priority areas of concern including pediatric specific assessment skills, knowledge of equipment and interventions, and synthesis of care decisions (putting it all together). The Pediatric Basic Knowledge Assessment
Test (BKAT) and Pediatric Emergency Assessment, Recognition and Stabilization (PEARS)
tests were revised and combined to create an assessment of nursing knowledge regarding the priority areas (Runton & Toth, 1998; Famolare & Romano, 2013 29. An infant's parents tried to treat her gastroenteritis at home by feeding regular tap water before bringing her to the hospital. Which associate electrolyte imbalance would most likely be observed in the laboratory analysis?
35. A pale and obtunded 3-year-old child with a history of diarrhea is brought to the hospital, Respirations are 45 breaths/min. with no distress and good breath sounds bilaterally. Heart rate is 150 bpm and BP is 88/64 mm Hg. Capillary refill time is 5 seconds, and peripheral pulses are weak. After placing a 10 L/min flow of 100% oxygen and obtaining vascular access, which of the following is the most appropriate immediate intervention for this child?
Educational approaches in the small group breakout sessions included use of low and medium fidelity simulation scenarios, educational posters, equipment training, and hands-on skill practice. Hospital specific equipment and patient scenarios were incorporated into the training sessions. The training was offered two different days, to ensure participation by all the nursing staff. Sixty-six attendees completed a post-test at the end of the educational intervention. Some of the recommendations are summarized in Table 2 . Table 2 Pediatric Quality Improvement Project Recommendations
1.
A mandatory Skills Day to be held twice a year, with one of the stations being related to pediatric competencies.
2.
A monthly pediatric competency to be posted on the rural hospital intranet for nursing staff to complete.
3.
A pediatric module to be completed on the rural hospital's computer learning system annually.
4.
The Emergency Nursing Pediatric Course (ENPC) to be required for all intensive care unit, surgical, and emergency department nurses. Charge nurses on the medical-surgical unit will also be required to pass the course. Family birth center nurses will be required to complete the Neonatal Resuscitation Program (NRP).
5.
Pediatric "Lunch and Learns" to be offered periodically for nursing staff on topics such as asthma management, respiratory disorders, and diabetes.
6.
Recommendations also included an annual survey of providers and staff nurses which would be used to identify emerging educational topics that would help to sustain staff knowledge, competency, and confidence regarding provision of pediatric patient and family care.
Evaluation
The goals of the hospital staff and leadership, along with the project partners, were to use the pretest and posttest data to inform immediate education plans and to improve existing policies and future training. The differences between pre and posttest scores were used, along with qualitative data, to assess the effectiveness of training. As stated earlier, the pretest included 40 questions, and was completed by 44 staff nurses prior to the educational Approximately 55% of the questions were answered correctly on the pretest, and 70%
answered correctly on the posttest, constituting a significant difference in the overall pretest mean score (t (78) = -2.89, p = .005). Some of the documented improvement was modest; for example, the average response increased by only 2.3 percentage points (from 97.7% to 100%) on a question regarding the nursing assessment of growth and development in an 8-year-old child. of medication by nurses. The questions with the greatest improvement were primarily from the synthesis or "putting it all together priority area", which was featured in both the large group lecture and simulation content.
The change in scores was also examined based on the three priority areas targeted by the educational intervention. The percent of change between the pre and posttest averages were determined by calculating the difference between the two numbers, then dividing that number by the pretest average and multiplying the answer by 100 (Skills You Need, 2016) . Improvement was seen in all three of the priority areas, but only the difference between pretest and posttest scores on the "putting it all together" priority area were significant (t (18) = -2.39, p = .028) with a pretest average of 51% correct to a posttest average of 73%, constituting a 43% improvement.
Measurement of knowledge regarding pediatric equipment and interventions increased by 33%
(p = .128) and knowledge regarding pediatric assessment by 14% (p = .106). See Table 3 for a summary of priority area knowledge test scores.
Limitations to this analysis were the lack of identifiers and demographics on the pre and posttests. Due to the unavailability of respondent level data, statistical analyses were based on comparing the average percentage of respondents answering correctly for the 38 questions. We were unable to examine changes in individuals or determine if the training approach benefited any particular subgroups of the participants. Since the posttest was conducted immediately after the educational training, it is uncertain how long the educational intervention will be retained.
Significance
The goal of this TICC project was to address the educational needs of nursing staff aimed at improving pediatric care in a rural hospital setting. Based on the evaluation of the pre and post knowledge tests, the TICC project succeeded in improving the pediatric nursing knowledge (Jukkala et al., 2008; McCoy, 2009; Wolf & Delao, 2013) . Barriers such as long travel distance, professional isolation, lack of educational guidance, and lack of resources to carry out educational activities were overcome through the implementation of the TICC project. The literature review also identified that educational issues facing rural nurses are diverse and plentiful, which was also evident in the TICC project (Fairchild et al., 2013; Molinari et al., 2011) . (Banks et al., 2010; Yacoub et al., 2015) . The pre and posttest analyses of the TICC project suggest that these educational approaches were effective in the TICC project. The inclusion of hospital nursing staff as integral members of the TICC team provided great insight into the needs of the nurses and facility as a whole and promotes sustainability for continued innovations to improve patient care. The literature supports the use of nurses guiding and being key players in the development of patient care improvement and being progressive leaders of change in their work units (AACN, 2014; Dearmon et al., 2013; Kliger, Lacey, Olney, Cox & O'Neil, 2010; Martin et al., 2007) .
Implications for Nursing
This TICC pediatric project can be used as a template for a continuing education and professional development program at other rural hospitals. It combines evidence-based approaches to address educational needs that aim to ultimately improve patient care. The steps of forming a staff nurse-led team, identifying specific issues and needs, planning educational activities and policy/administrative changes, and evaluating outcomes is well outlined in the TICC project and could be replicated in another facility. While limitations exist in regards to the TICC project, the evaluation showed strong support for the interventions and activities that aim to improve pediatric nursing knowledge in a rural hospital setting. The TICC project can serve as a guide for other rural hospitals wanting to identify and systematically address educational issues, by using a team of clinical nurse specialists, along with front line staff nurses who can be empowered to be the leaders of innovation on their own work environments.
Recommendations
Future project evaluations of TICC like projects should include demographic data and identifiers for participants in order to improve analytics. The TICC project also conducted the posttest immediately after the 8-hour educational training; an additional posttest at a later time could provide valuable data regarding knowledge retention, a practice well documented in CPR demonstration studies (Aqel & Ahmad, 2014; Madden, 2006) . Additionally, follow-up to address sustainability and redosing of education would enhance staff nurse confidence and promote optimal patient outcomes. Further research is also needed to investigate the impact of the business case for quality and to examine cost savings and revenue generation.
The TCAB is no longer an active RWJ program, but a report describing TCAB projects, outcomes, and lessons learned is available from RWJ, and is available to guide nurses in rural hospitals to envision their own projects (Brown, 2011) . The American Association of CriticalCare Nurses (AACN) has also developed their CSI Academy, which is a 16-month nursing program that supports hospital-based nurses as leaders and change agents (AACN, n.d. b). Tools like these can help nurses in rural settings be more connected and empowered.
Conclusion
A rural pediatric outreach program, such as the TICC project, can be an efficient and effective way to address the continuing education needs of rural nurses in a hospital setting. The TICC project serves as a guide for identifying and addressing the pediatric educational needs of nurses, while empowering the very nurses who care for patients in the facility to be part of the leadership and innovation process. The implementation of a pediatric outreach program could be instrumental in improving pediatric patient care in the rural setting.
